We study the roles that migration and remittances play in the human capital formation of children in Egypt. Our estimations reveal a significant association between remittances and human capital formation: the higher the probability of receipt of remittances, the higher the probability of school enrollment, and the older the age at which children enter the labor force.
America, and 1.6 per cent are in Australia (Nassar, 2011) . Corresponding to the distribution of the Egyptian migrant population across different world regions, Arab countries contribute the largest share in total Egyptian remittances: in 2008, US$ 4.45 billion (more than half) were transferred from Arab countries (Table 1) .
[ Table 1 about here]
As discussed later, oil-rich Arab countries' demand for labor significantly affects Egyptian migration and remittances, and since the early 2000s, with rising oil prices, migration from Egypt to oil-rich Arab countries, and Egyptian remittances steadily increased, especially until the financial crisis of 2008 ( Figure 1 ).
[ Figure 1 about here]
In 2008, remittance flows to Egypt were about US$ 8.6 billion -nearly three times as high as their value three decades earlier -comparable to net FDI inflows (US$ 9.5 billion), and exceeding net ODA received (US$ 1.3 billion), in that same year. Although remittance flows were negatively affected by the financial crisis, there has been a quick recovery. According to estimates of the Central Bank of Egypt, remittances sent by Egyptian migrants in fiscal year 2010/11 broke records, amounting to US$ 12.6 billion (Abdelfattah, 2011) .
In 1985-2010, the average share of remittances in Egyptian GDP has been 6 per cent. The average value of annual remittances per capita in has been around US$ 61.4 -it was US$ 105 in 2008 -which is significant at the household level, especially when the average number of family members per migrant and the average per capita income in Egypt are taken into account (El-Sakka, 2010).
Theoretical considerations
The theoretical literature on international migration presents different explanations as to why people migrate. Our study is mostly related to the "New Economics of Labor Migration" which, inter alia, argues that market failures lead people to migrate, and that households (not individuals) are the decision-makers, even though the migrating unit is an individual (Stark, 1993) . 1 According to the New A C C E P T E D M A N U S C R I P T
ACCEPTED MANUSCRIPT
3 Economics of Labor Migration, the act of migration is an implicit contract between members of a household, especially to share costs and benefits. 2 The idea is simple: household members co-finance migration costs for one of the family members in return for a cut of future income gains. Remittances are at the core of the New Economics of Labor Migration, constituting an important means by which migrants share the returns to migration with non-migrant household members.
Remittances are an important source of income for the recipient households, 3 and if the loss of income due to migration of a household member -typically the main breadwinner -is overcompensated by such returns to migration, then migration can alleviate resource constraints of the recipient household, and can generate investment and boost consumption. Even if remittances are earmarked for a specific purpose, such as loan repayment, they increase fungible household income and, thus, help the recipient household buy more of all normal goods, including health and education (Stark, 1993; McKenzie and Sasin, 2007) . By the same token, remittances may raise household members' reservation wage, including that of children who are left behind, which may lead to a decrease in labor supply, or they may reduce the need for additional income generated by household members such that young, non-migrant household members can have more time for school. This holds especially when remittances are large enough to loosen budget constraints (Elbadawy and Roushdy, 2010) . If, however, remittances are saved to finance a young household member's migration in the future, or are invested in a family-run venture to which young household members are required to provide unskilled work, then remittances may have a detrimental impact on the schooling of children.
As Stark et al. (1997) argue, the decision to invest in education depends also on whether or not the prospect to migrate creates incentives to invest in education. If there is positive selection into migration such that the probability of migrating and that of successful migration increase with education, then remittances that loosen liquidity constraints may have a positive impact on human capital formation. If, however, migration of an unskilled household member leads to expectations that 2 For instance, in countries in which social security is inadequate, and/or capital markets are not well functioning, or where markets for capital and insurance are non-existent or inaccessible, households use migration as a strategy to overcome capital constraints and diversify economic risks (Stark, 1984; Stark and Bloom, 1985; Katz and Stark, 1986; and Stark, 1993) .
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4 unskilled work will be rewarding without schooling, then remittances may fail to foster human capital formation, and will hamper schooling (Stark and Byra, 2012) .
Family disruption is a channel through which migration may impinge adversely on human capital formation. The absence of a parent may adversely affect school attendance and school performance (Kandel and Kao, 2001 ). In addition, adolescent children may be called upon to contribute to household income, especially in the short run if and when the loss of income due to migration of a household member is not yet offset by remittances which may take some time to arrive. At the macro level, improving socio-economic institutions, enforcing efficiency and transparency of markets for remittances, and implementing well-designed economic policy measures (assisting migrant households to put remittances to productive use) may help in channeling remittances into human capital formation.
In sum, the overall impact of remittances on human capital formation is determined by the interplay of factors both at the household level and at the macro level. A positive association between remittances and human capital formation is likely to arise if a positive income effect of remittances dominates a negative family disruption effect of migration.
Empirical findings
Several studies sought to identify the impact of migration on human capital outcomes, by looking at how remittances are spent by recipient households. In general, the evidence is mixed;
several studies find that remittances are used mainly to finance investment that is not productive, or rather are spent on conspicuous consumption, while other studies find that remittances are spent on education, health, or investment goods (Rapoport and Docquier, 2006; Yang, 2008; Boucher et al., 2009; Schapiro, 2009; Adams and Cuecuecha, 2010; Adams Jr., 2011; and Ratha et al., 2011) . Table 2 , studies find a significant positive impact of remittances on average years of schooling, on school attendance, on school enrollment, and on the highest grade completed, although the evidence is mixed for different genders, and for different age groups. In addition, studies find that through the income channel, remittances raise non-migrant household members' reservation
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wage, and reduce the need for additional income generated by young household members (Mansuri, 2006; Yang, 2008; Calero et al., 2009; Acosta, 2011a,b; and Alcaraz et al., 2012) ; or that family disruption caused by migration is significant, and impinges adversely on human capital formation (Cuecuecha, 2009; Antman, 2011; McKenzie and Rapoport, 2011; and Robles and Oropesa, 2011) .
There are, however, only a few studies that look at both the family disruption effect of migration and the income effect of remittances. 4 We focus on these two effects (the migration disabling and remittances enabling effects) in order to unearth the joint remittances-migration impact on human capital formation.
As for Egypt, to our knowledge the study by Elbadawy and Roushdy (2010) is the only one that looks at the impacts of migration and remittances on human capital formation. 5 This study focuses mainly on the remittances enabling effect, 6 and finds that remittances positively affect school attendance, and reduce the likelihood of engaging in paid work. Our study is closely related to the study of Elbadawy and Roushdy (2010) in that we focus on Egypt, and draw upon data from the same source. We employ, however, more refined estimation techniques, including an instrumental variable approach, where we incorporate a novel instrument so as to deal with potential endogeneity and selfselection problems. We pit against each other the two effects (the enabling and the disruptive ones) in order to uncover the roles of each and of their joint impact. Our estimation results point to a significant association between remittances and human capital formation in Egypt. We find that the higher the probability of receiving remittances, the higher the probability of school enrollment.
Although the negative family disruption effect of migration seems to dominate the positive effect of remittances on the likelihood of school enrollment, the likelihood of labor force participation decreases even in households from which both parents are absent. 
Data and descriptive statistics
Methodology
Endogeneity and self-selection problems are common in this type of inquiry: it is likely that households are not randomly selected into migration; or because of simultaneity of household decisions, measurement errors, and omitted variable or reverse causality bias, estimation results will be biased. A concern is that there may be systematic differences -especially in terms of socioeconomic and demographic characteristics -between migrant and non-migrant households, and/or between migrant households receiving remittances and those receiving no remittances. Roushdy et al. 7 For more information on the ELMS and ELMPS, see Assaad (2002a,b) , and Barsoum (2006) . 8 Egyptian migrant households that receive no remittances are likely to have a relatively young migrant member who is unmarried, and who migrated in order to save so as to finance his marriage (Binzel and Assaad, 2008; .
A C C E P T E D M A N U S C R I P T ACCEPTED MANUSCRIPT 7 (2008) employ ELMPS'06 and provide descriptive evidence suggesting that there is self-selection into migration and remittances (also) in the case of Egypt. 9
A common approach to deal with such endogeneity and selection bias problems is to construct an instrumental variable, which is also the approach taken in this paper. That said, finding an exogenous instrumental variable that can identify the casual relationship between remittances and schooling outcomes is not easy. We address the self-selection problem by focusing on the sample of households that have a member living abroad (migrant households) and we scrutinize the impact of remittances on the human capital formation of Egyptian children of school age. As the sample is comprised of migrant households, the family disruption channel may already be present. The question is whether or not this is overcompensated by the remittance channel. To this end, we use all the relevant information available for child i (of school age), in region r, where the child is a member of household h, of whom member j (the migrant member) is abroad, and thus we employ the following specification:
, (Assaad, 2010) . Egyptians in North America and Europe are more educated than those in Arab countries (Zohry, 2010) . More than half of the permanent migrants -especially those who migrated in 2000-2007 -are university graduates, whereas only one quarter of the temporary workers are university graduates (Nassar, 2011) .
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8 error term.
To capture the human capital formation effect of migration via the family disruption channel, and to measure the effect of remittances, we also run separate estimations, in which we drop the binary variable that controls for the presence of parents in the household from the vector of parental characteristics, h Y ; we include a binary variable, Absenteeism, zero or 1, such that it is equal to 1 if both parents are absent from the household; and we use an interaction variable, that is, we interact
Remittances and Absenteeism. We do this in order to unearth the effect of remittances on human capital formation in the presence of the disabling effect of migration. We expect the negative family disruption effect to be fleshed out, especially in households from which both parents are absent.
We carry out estimations with three different dependent variables: a binary variable, zero or 1, such that it is equal to 1 if child i is currently enrolled in school; a binary variable, zero or 1, such that it is equal to 1 if child i has ever worked; and a variable comprised of the age of children entering the labor force. We note that not only do we look at the impact of remittances on the schooling or labor market outcomes of a given child, we also delineate different impacts across genders. We use four different estimation methods: a standard OLS technique; a modified OLS technique with regional fixed effects so as to control for unobserved heterogeneity across different governorates; 10 a modified OLS technique with destination country fixed effects so as to control for unobserved heterogeneity across different host countries; 11 and as already noted, an instrumental variable approach so as to deal with endogeneity and selection bias problems.
A good instrument for successfully addressing the endogeneity problem is one that is sufficiently correlated with migration and/or remittances, and that does not affect the schooling and labor force participation decisions by any means other than through its correlation with migration and/or remittances. In the literature on international migration and remittances, historical migration rates and the share of households with migrants are commonly used as instruments ( Table 2 ). The reason for this stance is that migrant networks that increase the prospect of migration are expected to be uncorrelated with schooling decisions.
We assume that past migration and networks play an important role, especially in the case of
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Moreover, as already noted, a significant share of Egyptian migrants has been hosted by oil-rich Arab countries (Nassar, 2011) , and changes in the stocks of Egyptian migrants, especially those of temporary migrants working in oil-rich Arab countries, crucially affect remittance flows to Egypt (El-Sakka, 2010 Egyptian migration substantially increased, and finally reached its peak in the mid-1980s (Zohry, 2010 and Nassar, 2011) . In parallel with the declining oil revenues in the second half of the 1980s, Egyptian migration slowed down, and the number of Egyptian migrants declined. In the first half of the 1990s, especially after the Gulf war of 1991 -a period in which Gulf States decided to replace large numbers of Jordanians, Palestinians, Sudanese, and Yemeni workers with Egyptian workers -Egyptian migration and remittances increased significantly, and reached their peak (Nassar, 2011) .
During the Asian financial crisis of the late 1990s, Egyptian migration and remittances were negatively affected, especially due to tough competition of unskilled, low-wage Southeast Asian labor in the Gulf Cooperation Council countries. It was not before the early 2000s that Egyptian migration regained its pace. Especially with rising crude oil prices in the early 2000s, remittances of Egyptian migrants gained momentum as oil-rich Arab states experienced significant increases in oil supply and revenues, and increased their labor demand, which fueled Egyptian migration. Following these facts and recalling Figure 1 , we argue that there has to be some correlation between the average oil supply in countries hosting Egyptian migrants and remittances to Egypt. That is, the average oil supply in such countries, measured by barrels per day, is a good measure of the prospect of Egyptian migration, and thereby of the prospect of sending remittances. Finally, the average oil supply is a good instrumental variable, not only because it is correlated well with Egyptian remittances, but also because it obviously cannot affect Egyptians' schooling and labor force participation decisions by any means other than through its correlation with remittances.
5.
Estimation Results
In all the Tables that display our estimation results (Tables 3-11) , the first and the fifth columns present the results of the standard OLS, where we cluster the standard errors at the governorate level.
In the second and the sixth columns, and in the third and the seventh columns, we provide the estimation results of the modified OLS with regional and destination country fixed effects, (FE1) and (FE2), respectively. Finally, the fourth and the eighth columns report the results of the instrumental variable (IV) approach, where we also include the first-stage regression results, which suggest that our instrumental variable is sufficiently correlated with the probability of receiving remittances, that is, the coefficient of the average oil supply of a destination country is positive and significant.
In all the Tables, the first four columns report the results of the estimations using the Remittances variable, and the last four columns report the results of the estimations using both the Remittances and Absenteeism variables, as well as the interaction variable, (Remittances)*(Absenteeism), so as to capture the total effect that incorporates the family disruption effect. We report only the results for children aged between six and 18. That is, in Tables 3, 6, and 9, our sample consists of 446 children of school age. In Tables 4, 7 , and 10, our sample consists of 219 girls of school age, and in Tables 5, 8 , and 11, it consists of 227 boys of school age. In all the Tables, we present the estimation results only for the key variables, that is, we do not include the specific results for individual and household characteristics so as not to clutter the picture. 13
The results in Table 3 suggest that the impact of remittances on the likelihood of school enrollment is positive and statistically significant, especially in the standard OLS, and when we introduce fixed effects. Still it is likely that the standard OLS estimation generates positively biased results. That is, the impact of remittances on the likelihood of school enrollment becomes smaller and even less significant when we control for unobserved heterogeneity, especially by introducing regional and destination country fixed effects. When we control for the endogeneity and selection bias problems by means of an instrumental variable, we find no significant impact of the prospect of 13 The estimation results for all different specifications and separately for boys and girls of school age are available upon request.
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receiving remittances on the likelihood of school enrollment, although the coefficient has the expected sign: the higher the likelihood of receiving remittances, the higher the likelihood of school enrollment. As is clear from Tables 4 and 5, these findings hold, by and large, also for the sub-sample of boys and girls. As for the total effect of remittances, our estimation results suggest that if both parents are absent, then the impact of remittances on the likelihood of school enrollment turns out to be negative, especially when fixed effects are used, which may be interpreted as evidence that the negative family disruption effect may dominate the positive effect of remittances (Tables 3 and 4 ).
As for the influence of remittances on the likelihood of labor force participation of children (which can be construed as the inverse image of school enrollment), our estimation results suggest a negative and statistically significant effect, especially in the standard OLS and in the OLS that controls for unobserved heterogeneity both at the level of regions and host countries ( Table 6 ). As in the case of school enrollment, the coefficients become less significant, especially when we introduce governorate and destination country fixed effects. When we carry out the same estimations for boys and girls separately, we find no significant effect of remittances on the likelihood of labor force participation, except that there is a small, negative and significant influence for girls when we control for endogeneity and selection bias problems (Tables 7 and 8 ). As for the total effect, the likelihood of labor force participation significantly decreases, also in the remittance-receiving households from which both parents are absent (the IV-estimation results in Table 6 ). This result holds also for the subsample of girls when the IV model is employed (Table 7) .
In particular, the IV-estimation results suggest that family disruption significantly increases the likelihood of labor force participation for the whole sample, as well as for the sub-sample of girls.
Though the positive effect of remittances overcompensates the negative family disruption effect, and although it acts to decrease the likelihood of labor force participation in remittance-receiving households, this consequence might be due to an increase in household members' reservation wage, and to a decrease in the need for additional income generated by young, non-migrant household members in such households (Tables 6 and 7) . This outcome may also constitute evidence that family disruption leads young members of remittance-receiving households to substitute unpaid (domestic) jobs for paid ones, especially given the likelihood that school enrollment decreases with family disruption in remittance-receiving households.
Finally, the influence of remittances on the age at which children enter the labor force is positive and statistically significant in all the specifications, namely in the standard OLS, in the OLS with regional and destination country fixed effects, and in the instrumental variable approach (Table 9) .
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The influence becomes more significant, and the magnitude of the coefficients becomes bigger, especially when we control for unobserved heterogeneity with fixed effects at the regional and the host country level. When we carry out the same estimations for boys and girls separately, the results of which are displayed in Tables 10 and 11 , we find no significant effect of remittances on the age of boys (of school age) entering the labor force. As for girls of school age, the influence is positive and statistically significant. So, the higher the prospect of receiving remittances, the older the age of the first participation in the labor force on average. In remittance-receiving households from which both parents are absent, however, the age at which children enter the labor force decreases (Tables 9 and   10 ).
An interesting finding displayed in Tables 3-11 is that the longer the time since the migrant's last visit, the higher the probability of school enrollment. The reason may be that prolongation of the absence is precisely due to a concerted effort to continuously finance the education of the children, or be a consequence of their continuous schooling which renders it unnecessary to visit often in order to inject discipline and ensure attentive schooling of children.
6.
Concluding remarks
We have found that remittances positively and significantly influence the human capital formation of Egyptian children. Each of the three estimations generates consistent results, and provides support both for the positive income effect of remittances and for the negative family disruption effect of migration. That is, remittances positively and significantly affect the likelihood of school enrollment, and negatively and significantly affect the likelihood of labor force participation, as well as postpone the age of the first participation in the labor force: on average, a 10 per cent increase in the likelihood of receipt of remittances increases the likelihood of school enrollment by close to 1.5 per cent, and decreases the likelihood of labor force participation by close to 3 per cent.
Although, with regard to the likelihood of school enrollment and the age of the first participation in the labor force, the migration disabling effect seems to dominate the remittances enabling effect, the likelihood of labor force participation decreases even in households in which the disruptive effect of migration is stronger, namely when both parents are absent. 
